Acute malnutrition affects more than 50 million under-five (U5) children, causing 8.0% of global child deaths annually. The prevalence of acute malnutrition (wasting) among U5 children in Afghanistan was 9.5% nationally and 3.7% in Faryab province in 2013. A cross-sectional study was conducted for 600 households in Faryab to find the prevalence and causes of acute malnutrition. Odds ratios (ORs) and 95% confidence intervals (CIs) were estimated using a logistic model. Demographic results of this study showed that 54.0% of the household heads and 92.3% of the mothers had no education. Three-fourths of households had a monthly income ≤ 250 USD. According to the measurement of weight for height Z-score (WHZ), 35.0% (210/600) of the children had acute malnutrition (wasting, WHZ < −2). In more than half of the households, water, sanitation, and hygiene (WASH) conditions were poor. When adjusted, a significant association of acute malnutrition among U5 children was found with the education level of household heads (OR=1.49; 95% CI, 1.02-2.17), age of household heads (OR=2.01; 95% CI, 1.21-3.35), income (OR=1.66; 95% CI, 1.04-2.27), education level of mothers (OR=2.21; 95% CI, 1.00-4.88), age of children (OR=1.99; 95% CI, 1.32-2.93), history of children with diarrhea in the last two weeks of data collection (OR=1.57; 95% CI, 1.10-2.27), feeding frequency (OR=3.01; 95% CI, 1.21-7.46), water sources (OR=1.89; 95% CI, 1.26-2.83), and iodized salt (OR=0.59; 95% CI, 0.39-0.88). The present study indicated that an increase in education level of parents, household income, and quality of WASH would result in a significant decrease in prevalence of wasting among U5 children.
INTRODUCTION
The nutritional status of children is a reflection of their overall health. Undernutrition in childhood, causing wasting, fetal growth restriction, stunting, and micronutrient deficiencies, is one of the main burdens of the health system and also affects the economic and sociocultural status of society. [1] [2] [3] [4] Poverty and malnutrition play a crucial role in increasing morbidity and mortality, impairing cognitive development in children, and increasing common childhood infections. [5] [6] [7] In addition, it reduces the capacity of economic productivity in adulthood.
Acute malnutrition is the clinical term for undernutrition, a major concern of the health sector. 8) It is defined as a weight-for-height Z-score (WHZ) < −2 (wasting). Acute malnutrition affects more than 50 million under-five (U5) children, causing 8.0% of child deaths globally each year. 9, 10) Acutely malnourished children are categorized into severe acute malnutrition (SAM) and moderate acute malnutrition (MAM) on the basis of body measurements. 3) SAM is defined as WHZ < −3, 11) affecting approximately 19 million children under the age of five worldwide annually. Focusing on it is a moral and ethical imperative. [12] [13] [14] Children with MAM are defined as having WHZ < −2 and ≥ −3, accounting for 11.0% of undernourished children worldwide; these children face a higher risk of morbidity from infectious disease, which puts them at three times more risk of death than their counterparts with sufficient nutrition. 13, 15) The findings show that more than 400,000 child deaths can be prevented each year by adequate identification and proper management of acute malnutrition. 16) Acute malnutrition is one of the main concerns of the health sector in Afghanistan. It is caused by poor maternal nutrition before and during pregnancy, inappropriate infant feeding practices, and repeated episodes of infections. Other contributing factors include lack of food (due to lower purchasing power or destruction of crops during natural disasters and conflicts) and lack of resources and information. [17] [18] [19] [20] The existing situation of health and nutrition in Afghanistan indicates that progress towards achievement of Millennium Development Goals (MDG) 2015 has been relatively slow, with an U5 mortality rate of 102 deaths per 1,000 live births. 17, 18) A high percentage of illiterate mothers, limited access to safe drinking water, and poor hygiene and sanitation have also contributed to undernutrition and child morbidity in the country. 21, 22) The prevalence of acute malnutrition among U5 children was 9.5% in the country overall and 3.7% in Faryab province in 2013. 18) Growing evidence suggests that 80% of childhood disease is related directly or indirectly to unsafe drinking water, inadequate sanitation and hygiene practices. 23) Also it has been revealed in existing studies that there is strong link in child linear growth and WASH practices. 24) Approximately 25% of malnutrition cases can be attributed to children suffering five or more episodes of diarrhea before the age of 24 months. 25) Recent studies show that, diarrheal mortality rate is fourth highest in Afghanistan, and approximately 9% of all deaths among U5 children are due to diarrheal diseases in the country. Although the hygiene has been improved, water supply and sanitation could further prevent 95% of all diarrhea cases. 26) Past studies in malnutrition have focused more on the prevalence of malnutrition rather than its causes. Thus, there has been a need for studies consisting of both prevalence and causes in order to provide a clearer picture of nutritional status of U5 children in the country. The current study was conducted to find the prevalence and causes of acute malnutrition among U5 children in Faryab, Afghanistan.
MATERIALS AND METHODS
The target of anthropometry was children aged 6-59 months and mothers giving care to target children. Information on the heads of household was also collected. The head of household was defined as the person in the household who makes the major decisions for all the household members, such as financial expenditures, schooling, medical care, and food. According to the Afghanistan Research and Evaluation Unit 2013, the population of Faryab province was 948,000. In this survey, the sample size was set to be about 600, a similar sample size of the Nutrition Baseline Survey 2011 and National Nutrition Survey 2013, run in Faryab province. The ages of the target children were determined by asking the mother and head of household about the children's birth dates. To improve accuracy, different sources (such as identification cards, im-munization cards, and birth certificates) were also used to ascertain the ages of eligible children.
A stratified two-stage sampling design was adopted for this study. Three (Pashtonkot, Dawlat Abad, and Belcheragh) out of 14 districts in the province were chosen to cover a wide variety of demographic characteristics. From each target district, four villages were selected randomly by lottery. Each village was divided into 8 to 12 clusters according to population distribution, and 1 cluster was selected randomly as the target cluster. In each target cluster, data collection of households started from the center of the cluster. To collect data from households, Standardized Monitoring and Assessment of Relief and Transitions (SMART) methodology was used. In this method, when the first household was chosen randomly, the data collectors moved to the adjacent households until reaching the target sample size from the target cluster (one U5 child from each household). 20) Data collection started on August 5, 2014, simultaneously in all three provincial districts and completed on August 17, 2014.
Data collection was carried out by the community health supervisors from Solidarity for Afghan Families, a national non-governmental organization that implements the provincial Basic Package of Health Service (BPHS). The survey team consisted of one male team leader and two members (one male and one female). In each of the three target districts, one team was assigned to collect the data.
Training was conducted for all three teams from August 1 to August 3, 2014 in Maimana city of Faryab province. The questionnaire used in Nutrition Baseline Survey 2011 was used in this study to collect the data. This study collected information on the household demographics, anthropometric measurements of the children and mothers, and amount of iodine in the kitchen salt to understand the amount of iodine in the daily used salt, which is strongly linked with linear growth of U5 children.
To determine the nutritional status of children; the youngest child in the household was selected and measured three times for all four indicators: height, weight, measurement of upper arm circumference (MUAC), and edema. The middle of the left upper arm circumference was chosen for MUAC. MAM was defined as being < 12.5 cm and ≥ 11.5 cm, and SAM was < 11.5 cm at 6-59 months old age ranges for both boys and girls. To inspect the bipedal edema, the examiner pressed the lateral side of the child's feet with the thumb for 5 seconds. If the soft tissue did not return to the previous condition within 5 seconds, the child was considered edematous. For the mothers, only MUAC was measured; MAM as < 23 cm. There is no definition of SAM for adults according to the WHO guideline on MUAC.
Teams were instructed to test kitchen salt from each of the households for iodine quantity by using rapid salt test kits. If there was a dark purple color change from the salt, this indicated that the salt had a sufficient amount of iodine. If there was only a light purple color change, the salt did not have the proper amount of iodine. If there was no color change, the salt was not iodized. Properly iodized salt was defined as kitchen salt with ≥ 15 ppm iodine as per the 2003 WHO bulletin.
The means and standard deviations (SD) of continuous variables were calculated. Categorical variables were expressed as numbers and percentages, with differences in percentages examined using a Fisher's exact test. A logistic regression model was applied to estimate odd ratios (ORs) and 95% confidence intervals (CIs) of factors for acute malnutrition. Associations were considered statistically significant when the p-value was < 0.05. Statistical Package for the Social Sciences (SPSS) version 22.0 was used for analyses.
The study design, sampling strategy, instruments, and analytical plans were reviewed and approved by Institutional Review Board of the Afghanistan Ministry of Public Health. Confidentiality of all collected data was assigned with a high priority during each stage of data handling. Individual names and personal information of respondents were kept confidential, being anonymous for analyses. All data files were protected by passwords. The purpose of the study was explained to, and written consent was obtained from, the heads of all selected households.
RESULTS
The data was obtained from 600 (0.37% of the whole households in the province) out of 638 households approached by interviewers. As shown in Table 1 , regarding the sociodemographic characteristics of household heads and mothers, 69.3% of the household heads were male. Those aged more than 25 years comprised 88.5% of the male heads and 83.2% of the female heads; 48.8% of male heads and 65.8% of female heads were without education (p<0.001); 22.6% of male heads and 23.9% of female heads had monthly income ≤ 250 USD, which is defined as a low income by the tax bureau of the Afghanistan Ministry of Finance. The mean of household monthly income was 204.9 USD (SD, 172.0 USD); 93.5% of the male heads and 77.7% of the female heads were married (p<0.001); 32.8% had four to six U5 children, and 62.2% had three children or less. The mean age of the mothers was 30.9 years (SD, 7.2 years). The great majority of the mothers had no education (92.3%). At the interview, 57.3% of the mothers were pregnant or lactating, and 26% had MAM. Table 2 shows the characteristics of 600 children (281 boys and 319 girls); 55.5% were aged < 24 months. The mean age of children was 24.2 months (SD, 14.6 months). Among male children, 45.6% had a history of diarrhea within the two weeks before data collection, as did 40.1% of female children; 38.8% were treated for diarrhea; 31.2% had had a fever within the two weeks before data collection; 93.7% had received drops of polio vaccine; 9.3% of male children and 8.5% of female children were currently registered in a nutrition program. Based on WHZ measurements, 35.0% (95% CI, 31.2-39.0%) had acute malnutrition, including 6.7% (95% CI, 4.8-9.0%) for SAM and 28.3% (95% CI, 24.7-32.1%) for MAM; 36.0%, 7.5%, and 28.5% among the male children and 34.2%, 6.0%, and 28.2% among the female children, respectively. Based on MUAC, SAM was 5.8% (95% CI, 4.1-8.0%) and MAM was 25.7% (95% CI, 22.2-29.3%). Bipedal edema was found 3.0% (95% CI, 1.8-4.7%) of children. There were no significant differences in the characteristics listed in Table 2 between male and female children. Table 3 demonstrates the WASH practices in the household; 52.2% of households with male heads and 72.3% of the households with female heads were using unprotected water sources (p<0.001). Treatment of water using methods such as boiling or adding chlorine had been done in 87.0% of male-headed households and 77.2% in female-headed households (p=0.004). Unsanitary toilets were being used in 84.5% of the households. Washing facilities near the toilets were available in 42.2% of the households. Only 15.8% of the households were disposing of their refuse (garbage) sanitarily. Soap use in the 24 hours prior to data collection was less frequent (p<0.001) in male-headed households (60.6%) than in female-headed households (81.0%). In the majority of the households, soap usage was not common in activities such as before food preparation, before eating, before feeding the children, and after cleaning children who had defecated; the differences in soap use between male and female heads was significant before eating (p<0.001), before feeding the children (p<0.001), and after cleaning children who had defecated (p=0.021). Washing hands with soap after defecation was done in 49.2% in the households. Only 25.0% of the male-and 19.0% of the female-headed households were using salt with the proper amount of iodine (p=0.001). Table 4 shows ORs and 95% CIs of acute malnutrition among U5 children according to sociodemographic and household characteristics. In the adjusted binary regression analysis, there was a significant association between acute malnutrition among U5 children and education level, age category of household heads, household monthly income, education level of mothers, age category of U5 children, diarrhea among children in the last two weeks, and 24-hour feeding frequency. U5 children of households with uneducated heads (OR=1.49; 95% CI, 1.02-2.17), 35 ) were about two times more likely to be acutely malnourished than their counterparts. The children who had history of diarrhea in the last two weeks of data collection (OR=1.57; 95% CI, 1.10-2.27) and those aged ≤ 24 months (OR=1.99; 95% CI, 1.32-2.93) were more like to be acutely malnourished than their counterparts. Children of uneducated mothers (OR=2.21; 95% CI, 1.00-4.88) and children who were fed three times or less in 24 hours (OR = 3.01; 95% CI, 1.21-7.46) were about three times more likely to be acutely malnourished than their counterparts. Although we found significant associations between U5 acute malnutrition and breast-fed children and the number of children in the household, the significance was lost after the adjusted regression analysis. Table 5 shows ORs and 95% CIs of acute malnutrition among U5 children for WASH practices in the households. In the adjusted binary regression analysis, there were significant associations between acute malnutrition among U5 children and the main drinking water source and iodine in the kitchen salt. In households that had been using unprotected water sources, the U5 children were about two times more likely to be acutely malnourished than those who had been using protected water sources (OR=1.89; 95% CI, 1.26-2.83). U5 children of households a Adjusted for main drinking water source, use of soap before feeding the child, use of soap after cleaning child who had defecated, disposal of refuse, type of toilet, and kitchen salt iodine in the household.
that had been using kitchen salt with the proper amount of iodine were two times less likely to be acutely malnourished than those that had been using salt without iodine (OR=0.59; 95% CI, 0.39-0.88). There was a significant association between U5 acute malnutrition and washing hands with soap after cleaning a child who had defecated, washing hands with soap before feeding the child, disposal of household refuse, and type of toilet, but significance was lost after adjusted regression analysis.
DISCUSSION
To the best knowledge of the authors, studies describing the prevalence and causes of acute malnutrition in Afghanistan have been limited. Based on the data, we can assume the prevalence and risk factors of U5 acute malnutrition in Faryab province of Afghanistan, but this study design is a cross-sectional study, so more studies should be conducted in this research field to replicate its results. This study showed a 31.3% increase in the prevalence of acute malnutrition (wasting) in Faryab province compared to a previous study conducted in 2013. It also showed that the prevalence of acute malnutrition, when assessed using bipedal edema as an index, was lower than that in previous studies conducted in Malawi and India. 27, 28) Associations of acute malnutrition among U5 children with the sociodemographic characteristics of parents, health status of children, and sanitation in the household found in this study were similar to the findings of previous research in Afghanistan, Iran, and Malawi. 18, 29, 30) From the three anthropometric measurements for screening the nutritional status of children, WHZ was chosen as a dependent variable because of its reliability and common usage in previous studies. 31) The education level of the parents had a direct impact on the nutrition status of children. In this study, it was observed that head of household education had a significant effect on nutritional status of children. Household heads who had primary or higher education might have more knowledge of a balanced dietary intake for the family and awareness of the importance of family planning in regard to improving the U5 nutritional status and child health. This is consistent with findings of previous study in Ethiopia. 32) This study also showed that children who were members of households with an income of ≤ 250 USD per month were more likely to be acutely malnourished than their counterparts. U5 wasting might occur because of low purchasing power and limitations in food commodities and resources of the household. 10, 32) As presented in this study, U5 children of households in which the heads were aged ≤ 25 years old were more prone to be undernourished than their counterparts aged > 25 years. Early marriage of both sexes before they finish their higher education has been a tradition in Afghanistan. This may suggest that because of early marriage, they might still be dependent on their parents, and may not have a steady income to support their family financially. It also draws doubts about their knowledge of dietary management and child health in the family. 22) Present study indicates that the mother's education is also an important predictor for child wasting. It further suggests that providing education for mothers at the primary or higher level may bring more than a two-fold decrease in the incidence of wasting among U5 children. Educated mothers might be more nutritionally literate and might have more knowledge of child feeding practices. A study conducted in Cambodia suggested similar findings. 33) More than one-fourth of mothers in this study had been suffering from moderate acute malnutrition. No significant association was found between nutrition status of mothers and U5 acute malnutrition in our study. However, it has been reported as a risk factor for U5 acute and chronic malnutrition in previous studies. 32, 34) Diarrhea has been a major cause of malnutrition in U5 children in resource-poor countries like Afghanistan. Our study showed that children who had a history of diarrhea in the last two weeks were about two times more prone to be acutely malnourished than their counterparts with no such history. The synergistic relationship between under-nutrition and diarrheal episodes might be exacerbated, as children tend to eat less and their ability to absorb nutrition and physical activity might be decreased during the episodes. Previous similar studies have suggested that the combination of fever and pneumonia with diarrhea might increase the risk of U5 wasting and mortality, and it was strongly associated with household sanitation and hygiene practices. 35) The current study showed that U5 children whose frequency of food intake was three times or less in one 24-hour period were more than three times as likely to be acutely malnourished. The mother's knowledge and attitude regarding child feeding might play an important role in child's eating frequency and behavior. Studies from Cambodia and Kenya suggest parallel results. 2, 33) Analysis of this study showed that wasting was more than two times as pronounced among children who were aged < 24 months. This may be because of early weaning and obstetric factors of the mothers, as 57.3% of them were found to be either pregnant or lactating, and they might not be able to feed the U5 children properly and sufficiently. 34) The WHO estimates that 50% of child undernutrition cases are the result of repeated diarrheal and intestinal infections due to poor sanitation and hygiene, and a lack of safe drinking water. 36) This study indicated that U5 children of households that had been using unprotected water sources were two times more likely to be acutely malnourished than their counterparts. The main reason for acute malnutrition in these children might be repeated diarrheal disease and intestinal parasites because of unsafe drinking water. In previous studies it was declared that the source and distance of water collection in rural areas of developing countries have a significant role in the quality and quantity of the water, as in most rural settings, the farther the distance to the water source is, the more residents decrease their water use. These practices may have a direct impact on U5 children nutritional status. Previous studies have also suggested similar results. 37, 38) This study also showed that the U5 children in the households that had been using kitchen salt with the proper amount of iodine were two times less likely to be acutely malnourished. The majority (76.9%) of households has been using kitchen salt without iodine or with an improper amount of iodine. This might be one of the underlying causes of undernutrition among the children due to micronutrient deficiency. 32) There were several limitations in this study. First, the data may not reflect each cluster, because data collection of households started from the center of the cluster, although the sampling method has been commonly used elsewhere. Second, in assessing knowledge of household heads and caregivers, the respondents might guess desirable answers, which may show good scores, but not reflect reality. Third, the sample size was relatively small, so that the acute malnutrition frequency was not estimated among subgroups, because the 95% CI of the percentage would be wider for the subgroups.
There has been remarkable progress toward reducing U5 malnutrition and mortality in last decade; however, the health sector still could not achieve the MDG 2015 guidelines. To improve results from all national and international efforts toward managing malnutrition, the following actions should be considered. First, nutrition programs should be horizontally implemented to the body of the BPHS to allow community management of acute malnutrition. Second, efforts should be made toward community mobilization and creation of demand. Third, funding the WASH sector should be done at a level that reflects its impact on undernutrition. Fourth, strategies and programs for fighting undernutrition must incorporate a long-term multi-sectorial component. Fifth, food fortification should be considered as one of the key strategies for improving the nutrition quality of the nation. Sixth and perhaps the most important, health knowledge skills should be included in school curricula. This may lead to substantial improvement in child nutritional status by directly enabling the girls and boys who will be future mothers and household heads to have improved health knowledge, practice, and health-seeking behavior.
In conclusion, the present study indicated that education of parents, household income and age of household head had a strong relation with the nutritional status of children; a further increase in these factors may result in a remarkable decrease in wasting of U5 children. In addition, WASH had a significant association with the nutritional status of U5 children. Moreover, low water quality might be a major risk factor for wasting among children. Iodized salt also had a significant association with the nutrition status of children.
